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CASE REPORT

Neurofibromatosis type 1: a case highlighting
pulmonary and other rare clinical manifestations

Khoa Anh Nguyen,' Mohamed Elnaggar,” Natalie M. Gallant,> Maged Tanios’

SUMMARY

Neurofibromatosis type 1 (NF1)-related lung disease
is a rare but increasingly recognised, high morbidity
associated feature of the condition. We present a
48-year-old male patient with NF1, who was initially
admitted for a subarachnoid haemorrhage requiring
aneurysmal coil embolisation. During his recovery, he
developed a left-sided pneumothorax requiring chest
tube placement followed by concerns for re-expansion
pulmonary oedema requiring intubation. Subsequently,
the patient also developed a right-sided pneumothorax
requiring additional chest tube placement but did

not develop right-sided pulmonary oedema. During
his hospitalisation, the patient also exemplified other
important NF1-related pathophysiology including
pheochromocytoma, cerebrovascular abnormalities
and cardiovascular manifestations. Due to his multiple
comorbidities and poor prognosis, we held a goals of
care discussion with the patient’s mother, and with
her agreement, the patient underwent compassionate
withdrawal of artificial life support.

BACKGROUND

Neurofibromatosis type 1 (NF1), formerly known

as von Recklinghausen’s disease, is an autosomal

dominant condition caused by mutations in the

NF1 gene. The prevalence of NF1 is approxi-

mately 1:3000 to 1:4000. NF1 affects males and

females equally and affects individuals of all racial
and ethnic backgrounds.' The criteria for diagnosis
of NF1 were developed by the National Institutes
of Health Consensus Development Conference in

1987 and require an individual to have two or more

of the following major clinical features:

» six or more café-au-lait macules >5Smm in
greatest diameter in prepubertal patients
and >15 mm in postpubertal patients;.

» two or more neurofibromas or one plexiform
neurofibroma;

» skinfold (axillary or inguinal) freckling;

» optic pathway tumour;

» two or more iris hamartomas;

» characteristic bony lesion;

» first-degree relative with NF1.

Thoracic manifestations of NF1 are well described
and include cutaneous and subcutaneous neuro-
fibromas on the chest wall, kyphoscoliosis and
ribbon deformity of the ribs.”* In contrast, pulmo-
nary manifestations are less frequently reported.
NF1-related lung disease is a rare but increasingly
recognised, high morbidity associated feature of

the condition. As a result, we present a case report
of a patient with an interesting pulmonary mani-
festation of NF1 as well as other NF1-associated
pathology.

CASE PRESENTATION

The patient is a 48-year-old male with NF1, diag-
nosed in childhood by his paediatrician, and a 33
pack-year smoking history who developed a severe
headache while watching television that lasted
for 4days with progression to double vision. The
patient had not seen a doctor for several years prior
to presentation. The patient presented to the emer-
gency room and was found to have a left anterior
communicating artery aneurysmal subarachnoid
haemorrhage. He subsequently underwent aneu-
rysmal coil embolisation. The patient developed
postprocedural embolic strokes in the left hemi-
sphere confirmed on brain MRI resulting in right-
sided hemiplegia. Physical examination during
hospitalisation also showed multiple café-au-lait
macules, bilateral inguinal freckling and diffuse
cutaneous neurofibromas, diagnostic for NF1.

The patient was recovering appropriately in a
rehabilitation unit for poststroke care for approx-
imately 2weeks when he developed sudden onset
chest pain. Cardiac workup revealed negative
troponin with ECG showing sinus tachycardia.
Two days later, while in bed, the patient reported
sudden onset, pressure-like left-sided chest pain
lasting about 2 hours. A chest X-ray showed a left-
sided tension pneumothorax and a left chest tube
was placed with subsequent lung expansion. Echo-
cardiogram showed left ventricular hypertrophy
with impaired diastolic function that persisted even
when the tamponade physiology resolved.

The next evening, the patient developed wors-
ening hypoxia requiring emergent intubation and
placed on assist control volume control mechan-
ical ventilation. Repeat chest X-ray showed prom-
inent pulmonary vasculature with worsening left
lung opacities thought to be due to re-expansion
pulmonary oedema. Intravenous furosemide and
nitroglycerin drip was started as supportive therapy.
The following morning, he developed a right pneu-
mothorax with mediastinal shift requiring chest
tube placement. A follow-up chest X-ray, seen in
figure 1, showed patchy consolidation of the left
lung and re-expansion of the right lung. Further
characterisation on CT scan can be seen in figure 2.

During the remainder of the hospital course,
the patient had transient episodes of hypertension
with blood pressure values reaching as high as
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Figure 1 Portable anteroposterior chest X-ray showing asymmetric
pulmonary oedema with bilateral chest tube placements.

236/123 mm Hg. His CT scans demonstrated new bilateral ante-
rior cerebral artery infarctions with concerns for haemorrhagic
conversation seen in figure 3 and an incidental adrenal mass seen
in figure 4. Plasma metanephrine was elevated at 1.97 nmol/L
(0.00-0.49 nmol/L), consistent with pheochromocytoma.

OUTCOME AND FOLLOW-UP

A goals of care discussion was held with the patient’s mother
with the assistance of the palliative care team, and the patient
underwent compassionate withdrawal of artificial life support.
Prior to extubation, the patient was started on a morphine and
versed drip for comfort measures. The patient died 20 min after

the removal of the endotracheal tube with his mother at the
bedside.

DISCUSSION

We present a case report in which we believe NF1-related
pulmonary pathology has led to a patient’s morbidity and
mortality. Scant literature exists regarding the prevalence,

Figure 2 Chest CT showing moderate right pneumothorax and

ground glass opacities in left upper lobe. Several pneumatoceles and
severe paraseptal emphysema are noted.

Figure 3 Head CT showing bifrontal foci of decreased attenuation
with haemorrhage more prominent on the left.

clinical characteristics and pathophysiology of NF1-related
pulmonary disease. Pulmonary findings have included both
interstitial fibrosis that is usually bilateral with basal predom-
inance and emphysematous bullae formation with upper lobe
predominance harbouring mycetomas.> High-resolution chest
CT of patients with NF1 may show bullae, cysts, emphysema,
bibasilar reticular opacities and/or ground glass opacities. Lung
biopsy may show interstitial fibrosis. The relationship between
smoking and NF1-related lung disease is also unclear; smoking
may increase the risk for lung disease in patients with NF1 and
conversely, NF1 may increase the risk of smoking-related lung
disease.* Further research is warranted to address this associa-
tion. Chest CT for our patient demonstrated severe paraseptal
and centrilobular emphysema, which may have contributed

Figure 4 A left adrenal nodule on CT measuring 2.8x3.3cm, 125
Hounsfield units.
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to his increased risk for development of pneumothoraces and
clinical decompensation. Given these findings, we suspect that
both his extensive smoking history and underlying NF1-re-
lated lung pathology contributed to the development of his
pneumothoraces.

In addition, the patient developed what we believe was
re-expansion pulmonary oedema (RPE) of the left lung given
the timing of the inciting event of chest tube placement. The
pathogenesis of RPE is multifactorial defined primarily by the
alteration of capillary permeability and the increase of hydro-
static pressure. One of the major contributing factors in the
development of RPE is the chronicity of the collapse, usually
more than 3 days.” Prolonged collapse causes local hypoxaemia
and decreased surfactant production. Ultimately, there is release
of inflammatory mediators including interleukin-8, mono-
cyte chemoattractant protein-1 and free radicals that alters the
capillary permeability. Pulmonary re-expansion on chest tube
placement then not only further induces abrupt alveolar disten-
sion but also increase blood flow to the lung capillary pressure
followed by an increase of hydrostatic pressure. This leads to
increase of fluid and protein overflow into the interstitial and
alveoli spaces.® Treatment measures for RPE primarily consist of
supportive measures including oxygen supplementation, venti-
lator support, inotropic agents and diuretics.

Briefly, we will cover the remaining interesting manifestations
of NF1 in our patient. Our patient had several episodes of parox-
ysmal hypertension late in his hospital course and an incidental
adrenal mass noted on abdominal CT. The plasma metanephrine
collected showed a significant increase in comparison to normal,
consistent with pheochromocytoma; but unfortunately, we were
unable to obtain a 24-hour urine fractionated metanephrines and
catecholamines sample prior to the patient’s death. Pheochro-
mocytoma is generally a rare feature of NF1, present in 0.1%—
5.7% of patients; however, in the setting of hypertension this
risk increases to 20%.” NF1 is also associated with an increased
risk for cerebral vascular abnormalities including anatomically
variant cerebral arteries, ectatic vessels and intracranial aneu-
rysms.® > Our patient’s finding of intracranial aneurysms may or
may not have been related to his underlying diagnosis of NF1;
however, the concomitant pheochromocytoma likely increased
his risk for intracranial aneurysmal rupture and cardiomyopathy
due to paroxysmal hypertension. Other cardiovascular manifes-
tations associated with NF1 include pulmonary stenosis, aortic
coarctation and catecholamine-induced cardiomyopathy in
patients with pheochromocytoma.!® !

Our justification for withdrawing artificial life support was in
line with the wishes of the patient’s mother, his medical deci-
sion-maker. Given the patient’s brain infarctions and haemor-
rhages, his return to baseline function is impossible. Although
his lung dysfunction might improve, he would require long-term
tracheostomy and percutaneous endoscopy gastrostomy support.
His mother understood these options and declined them for
she feels he is unnecessarily suffering; therefore, she opted for
compassionate withdrawal of artificial life support.

CONCLUSION

Our case report demonstrates several rare but serious manifes-
tations of NF1. Our case highlights the contribution of NF1-re-
lated lung disease to patient morbidity and mortality. The
relationship between smoking and NF1-related lung disease is
unclear; however, advising patients to avoid or stop smoking
would be prudent. New-onset headache or hypertension in indi-
viduals with NF1 is a medical emergency and may indicate a
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Patient’s perspective

Patient’s mother:

Prior to the aneurysm and stroke on 19 May, my son was hardly
ever sick. After being in the intensive care unit (ICU) for 10days
and the stroke ward for 5 days, he was moved to rehab on 1 June
where he was doing well. So | was surprised and frustrated when
on 6 June he was moved back to ICU because his left lung had
collapsed and pushed his heart into the right cavity. His right
lung filled with fluid/he was intubated and put on a ventilator. He
was also heavily sedated so | could not communicate with him.
On 13 June, he had another brain bleed. | was told he would

not walk again and would probably lose use of his arms and not
speak again. | made the sad and difficult decision to take him

off the ventilator on 16 June. He passed way 20 min later while |
held him and cried.

Learning points

» Pulmonary manifestations of neurofibromatosis type 1 (NF1)
may include both interstitial fibrosis and emphysematous
bullae formation with an unclear relationship to smoking.

» The cause of re-expansion pulmonary oedema is primarily due
to the alteration of capillary permeability and the increase
of hydrostatic pressure with chronicity of lung collapse as a
significant risk factor.

» Pheochromocytoma is a rare manifestation of NF1 but
must be taken into consideration in the setting of transient
episodic hypertension and may confound other possible
cerebrovascular and cardiovascular abnormalities associated
with NF1.

» Lifelong anticipatory care from specialists in the field of
genetics, neurology, and other specialists with knowledge of
the disorder is critical to the management of patients with
NF1.

life-threatening complication of the disorder. Finally, patients
with NF1 require lifelong care with genetics, neurology or other
specialist familiar with the disorder in order to guide appro-
priate anticipatory management and surveillance of NF1-related
complications.

Contributors KAN was involved in drafting the case report. ME, NMG and MT was
involved in the clinical expertise in revising for important intellectual content. All
authors contributed to the conception, acquisition of data and interpretation of data.
All authors read and approved the final manuscript.

Competing interests None declared.
Patient consent Obtained.
Provenance and peer review Not commissioned; externally peer reviewed.

© BMJ Publishing Group Ltd (unless otherwise stated in the text of the article)
2018. All rights reserved. No commercial use is permitted unless otherwise expressly
granted.

REFERENCES

1 Johnson KJ, Hussain |, Williams K, et al. Development of an international internet-
based neurofibromatosis type 1 patient registry. Contemp Clin Trials 2013;34:305-11.

2 Riccardi VM. Von Recklinghausen neurofibromatosis. N Engl J Med
1981,;305:1617-27.

3 Rossi SE, Erasmus JJ, McAdams HP, et a/. Thoracic manifestations of
neurofibromatosis-I. AJR Am J Roentgenol 1999;173:1631-8.

4 Zamora AC, Collard HR, Wolters PJ, et al. Neurofibromatosis-associated lung disease:
a case series and literature review. Eur Respir / 2007;29:210-4.

Nguyen KA, et al. BMJ Case Rep 2018. doi:10.1136/bcr-2017-222614


http://dx.doi.org/10.1016/j.cct.2012.12.002
http://dx.doi.org/10.1056/NEJM198112313052704
http://dx.doi.org/10.2214/ajr.173.6.10584812
http://dx.doi.org/10.1183/09031936.06.00044006

Rare disease

5 Mahfood S, Hix WR, Aaron BL, et al. Reexpansion pulmonary edema. Ann Thorac Surg 9 Rosser TL, Vezina G, Packer RJ. Cerebrovascular abnormalities in a population of
1988;45:340-5. children with neurofibromatosis type 1. Neurology 2005;64:553-5.

6 Sohara Y. Reexpansion pulmonary edema. Ann Thorac Cardiovasc Surg 10 Lin AE, Birch PH, Korf BR, et a/. Cardiovascular malformations and other
2008;14:205-9. cardiovascular abnormalities in neurofibromatosis 1. Am J Med Genet

7 Walther MM, Herring J, Enquist E, et a/. von Recklinghausen’s disease and 2000;95:108-17.
pheochromocytomas. / Urol 1999;162:1582—6. 11 Park JH, Kim KS, Sul JY, et al. Prevalence and patterns of left ventricular

8 Schievink WI, Riedinger M, Maya MM. Frequency of incidental intracranial aneurysms dysfunction in patients with pheochromocytoma. J Cardiovasc Ultrasound
in neurofibromatosis type 1. Am J Med Genet A 2005;134A:45-8. 2011;19:76-82.

Copyright 2018 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:

» Submit as many cases as you like

» Enjoy fast sympathetic peer review and rapid publication of accepted articles

» Access all the published articles

» Re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

4 Nguyen KA, et al. BMJ Case Rep 2018. doi:10.1136/bcr-2017-222614


http://dx.doi.org/10.1016/S0003-4975(10)62480-0
http://www.ncbi.nlm.nih.gov/pubmed/18818568
http://dx.doi.org/10.1016/S0022-5347(05)68171-2
http://dx.doi.org/10.1002/ajmg.a.30475
http://dx.doi.org/10.1212/01.WNL.0000150544.00016.69
http://dx.doi.org/10.1002/1096-8628(20001113)95:2<108::AID-AJMG4>3.0.CO;2-0
http://dx.doi.org/10.4250/jcu.2011.19.2.76

	Neurofibromatosis type 1: a case highlighting pulmonary and other rare clinical manifestations
	Summary
	Background
	Case presentation
	Outcome and follow-up
	Discussion
	Conclusion
	References




